Bradykinin increases cytosolic free [Ca2+] in proximal tubule cells.
The role of bradykinin (BK) as a calcium-mobilizing agonist in cells of renal proximal tubule origin was examined. Experiments were performed on confluent cultures of rabbit proximal tubule cells in primary culture and changes in cytosolic free Ca2+ concentration, [Cai2+], were monitored by use of the Ca2+-sensitive fluorescent probe fura-2. Under steady-state conditions, [Cai2+] was 210 +/- 7 nM in a Ca2+-replete medium vs. 135 +/- 5 nM in a medium devoid of Ca2+. Acute challenge with BK resulted in a transient increment in [Cai2+], which peaked at 150% the resting value within 10 s and was independent of medium [Ca2+]. The K0.5 for the process was 2.5 X 10(-10) M. The BK receptor displayed properties of the beta 2-variety. In a Ca2+-free medium 8-(N,N-diethylamino)octyl-3,4,5-trimethoxybenzoate (TMB-8) blocked the BK-elicited Ca2+ transient in a time- and dose-dependent manner. In contrast to TMB-8, the Ca2+-channel inhibitor, verapamil, was without effect. Prior exposure of cells to ionomycin completely obviated the BK-induced Ca2+ transient. Cells challenged with BK were nonresponsive to subsequent challenge by a second Ca2+-mobilizing agonist, angiotensin II (ANG II). In summary, these data suggest that BK is an extremely sensitive activator of the phosphoinositol transduction pathway in rabbit proximal tubule cells. Furthermore, the heterologous desensitization between BK and ANG II, in terms of elevating [Cai2+], suggests that these two agonists release Ca2+ from a common intracellular store.